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(54) WATER PURIFYING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a running cost, in a water 
purifying device performing a membrane separation treatment by 
adding powdery activated carbon to river water. 
SOLUTION: Superfine powdery activated carbon having 0.01-10 |im 
particle sizes is added to raw water to perform a membrane 
separation treatment. The particle sizes of the powdery activated 
carbon can be made to superfine particles separatable with a 
membrane. When the powdery activated carbon becomes smaller 
particle sizes, the pore area becomes remarkably larger and the 
adosrption performance is enhanced in accordance with increase of 
the pore area. Thus, the necessary amounts to be added are 
sufficient in smaller amounts. By making the powdery activated 
carbon into a superfine shape, a cost of the powdery activated 
carbon becomes about 1 .5 times of the conventional product. 
However when the superfine powdery activated carbon is used, 
since the necessary amounts of the powdery activated carbon to 
be added can be reduced, the cost of the powdery activated 
carbon is reduced. 
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* NOTICES * 




JPO £md NCIPI are not responsible for any 
daznages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] raw water — a means with a particle diameter of 0.01-10 micrometers overly to add 
microparticulate powdered activated carbon ~ this ~ the water piirification processor which comes to have 
the membrane-separation means which carries out membrane-separation processing of the water with which 
microparticulate powdered activated carbon was overly added. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a water purification processor, especially, purifies river 
water efficiently and relates to the water purification processor which obtains water purification of the 
quality of a flood. 
[0002] 

[Description of the Prior Art] There is a thing using a membrane-separation means as a water purification 
technique of purifying the river water containing an odor and taste, a chromaticity, a trihalomethane 
precursor, and other organic substances etc. conventionally, and obtaining water purification, and after 
adding powdered activated carbon to the raw water of membrane separation, the approach of carrying out 
membrane-separation processing is enforced. 

[0003] The powdered activated carbon used in such water purification processing is the thing of a coarse 
particle size which can fiiUy carry out separation clearance in general coagulation sedimentation and 
filtration processing, and is usually a thing with a mean particle diameter of about 18 micrometers. 
[0004] 

[Problem(s) to be Solved by the Invention] Although the treated water progression in quality could be 
planned by the absorption of powdered activated carbon by adding powdered activated carbon to the raw 
water of membrane-separation processing, in the conventional method, generally there were comparatively 
many need additions of the powdered activated carbon for clarification as 20 - 50 mg/1, and the cost of 
powdered activated carbon cost dearly and, thereby, had caused the large jump of a running cost. 
[0005] This invention solves the above-mentioned conventional trouble, and it aims at offering the water 
purification processor which enables sharp reduction of a running cost in the water purification technique 
which adds powdered activated carbon and carries out membrane-separation processing. 
[0006] 

[Means for Solving the Problem] the water purification processor of this invention — raw water ~ a means 
with a particle diameter of 0.01-10 micrometers overly to add microparticulate powdered activated carbon ~ 
this — it is characterized by coming to have the membrane-separation means which carries out membrane- 
separation processing of the water with which microparticulate powdered activated C2irbon was overly 
added. 

[0007] When you adopt a membrane-separation means as a solid-liquid-separation means of the water which 
added powdered activated carbon, let the particle diameter of powdered activated carbon be a disengageable 
ultrafine particle of 2 to 3 times or more of membreinous pore size, the case where the precision filtration 
(MF) film of 0.1 micrometers of pore size is used as a demarcation membrane — the minimum particle 
diameter of 0.3 micrometers — microparticulate powdered activated carbon is overly used, moreover, the 
case where the ultrafiltration (UF) film of 0.005 micrometers of pore size is used as a demarcation 
membrane — the minimum particle diameter of 0.015 micrometers — microparticulate powdered activated 
carbon is overly used. 

[0008] Moreover, if particle diameter becomes small, that pore area will become big by leaps and bounds, 
and the adsorption engine performance of powdered activated carbon will also improve with buildup of fliis 
pore area. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail with reference to a drawing. 
[0010] Drawing 1 and 2 are the schematic diagrams showing one example of the water purification 
processor of this invention. 
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[001 1] The water purifi^Bfen processor shown in drawing 1 is a pui^^^plication-of-pressure method about 
the water in the raw water tub 1, and lets water flow and carries out cross flow filtration to the membrane 
module 2 which contained hollow fiber 2A to casing. In drawing 1 , by overly adding microparticulate 
powdered activated carbon fi'om the powdered-activated-carbon impregnation means 3, and agitating raw 
water, such as river water introduced into the raw water tub 1 from piping 1 1 , by agitator 1 A, adsorption 
treatment is carried out and an odor and taste, a chromaticity, and an organic substance are removed. The 
water of the raw water tub 1 is a raw water conveying pump PI . Piping 12 and the circulating pump P2 
which it has Through the piping 1 3 which it has, it is introduced into a membrane module 2 and membrane- 
separation processing is carried out. The pure permeated water with which powdered activated carbon was 
separated by hollow fiber 2 A of a membrane module 2 is taken out from piping 14 as treated water, and it 
circulates through retentate from piping 15 as circulating water. 

[0012] It is a circulating pvimp P2 instead of adding powdered activated carbon to the raw water tub 1 in this 
water purification processor. You may add by the outlet side. 

[0013] In addition, the powdered-activated-carbon impregnation mesuis itself can adopt the same thing as 
usual. 

[0014] The water purification processor shown in drawing 2 is immersion membrane filtration equipment 
with which at least water used together the difference utilization method and the pump attraction method, it 
is immersed in the film immersion tub 4 in the membrane module 5, and the powder trachea 6 is formed 
under this membrane module 5. Difference W is formed in the water surface of this film immersion tub 4, 
and the water surface of the treated water tub 7 where the permeated water of a membrane module 5 is 
introduced at least for water. 

[0015] In the water purification processor of this drawing 2 , as for the raw water introduced into the film 
immersion tub 4 from piping 11, microparticulate powdered activated carbon is overly added from the 
powdered-activated-carbon impregnation means 3. And suction pump P3 after adsorption treatment was 
agitated and carried out by the aeration by the powder trachea 6 and the odor and taste, the chromaticity, and 
the organic substance were removed And at least said water penetrates a membrane module 5 with 
Difference W, and the pure water with which powdered activated carbon was separated is introduced into 
the treated water tub 7 from piping 16. 

[0016] In this invention, if the minimum particle diameter of microparticulate powdered activated carbon 
overly exceeds 10 micrometers, since a big improvement effect will not be acquired by the adsorption 
engine performance as compared with the powdered activated carbon generally used conventionally, the 
reduction effectiveness of a running cost will also become small, the particle diameter of less than 0.01 
micrometers — microparticulate powdered activated carbon is difficult to manufacture, and it is not overly 
practical. 

[0017] By overly using microparticulate powdered activated carbon, to the need addition of the powdered 
activated carbon in the conventional water purification processing having been 20 - 50 mg/1, the adsorption 
treatment of an odor and taste, a chromaticity, the organic substance, etc. can be efficiently carried out in the 
addition of 3 - 1 0 mg/1 extent, and the cutback of activated carbon cost can be aimed at by sharp reduction of 
an addition with the remarkably excellent adsorption engine performance. 

[0018] In addition, or microparticulate powdered activated carbon ultrafine-particle-izes with a grinder the 
usual powdered activated carbon which overly selects microparticulate powdered activated carbon carefully 
so that it may become the suitable particle size distribution used by this invention, it can overly be easily 
manufactured by considering as activated carbon using the carbon of an ultrafine particle etc. 
[0019] 

[Example] An example and the example of a comparison are given to below, and this invention is more 
concretely explained to it. 

[0020] The water purification processor shown in an example 1 and 2 drawing 1 purified river water 
(TOC5.0 mg/1). 

[0021] Powdered activated carbon was added with the mean particle diameter and the addition which are 
shown in a table 1 . As a demarcation membrane of a membrane module, UF film of polysulfone, 
13,000dalton, and an intemal pressure hollow filament was used. 
[0022] TOC of the obtained treated water is shown in a table 1 . 

[0023] Except having used the thing of the mean particle diameter shown in a table 1 as example of 
comparison 1 powdered activated carbon, it carried out like the example 1 and TOC of the obtained treated 
water was shown in a table 1 . 

[0024] In the example 1 of example of comparison 2 comparison, the addition of powdered activated carbon 
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was increased, the powcHre-activated-carbon addition required in oil^to obtain treated water equivalent 
to the treated water in an example 1 was investigated, and the result was shown in a table 1 . 
[0025] In addition, in examples 1 and 2 and the examples 1 and 2 of a comparison, relative cost was 
computed by having set powdered-activated-carbon cost (price x addition of the powdered activated carbon 
per \mit weight) for obtaining the water purification of a constant rate in the case of the example 2 of a 



comparison to 100, and the result was shown in a table 1 . 
[0026] 

A table 1] 





(um) 




(mg/C) 




t& 


1 


0. 4 


30 


2. 5-~2. 7 


23 


m 


2 


1. 5 


100 


2. 6~2. 8 


7 5 


i± 

m 


1 


1 8 


30 


4. 5^4. 7 


1 5 


2 


1 8 


2 0 0 


2. 7'-2. 9 


1 00 



[0027] According to this invention, a table 1 shows that the running cost of a water purification processor 

can be reduced substantially. 

[0028] 

[Effect of the Invention] According to the water purification processor of this invention, water purification 
processing cost can be fallen substantially and it is very advantageous industrially as explained in full detail 
above. 



[Translation done.] 



BEST AVAILABLE COPY 

http://www4.ipdLncipi.go.jp/cgi-bin/tran_web cgi ejje 6/24/2005 



JP,10-309567,A [DRAWINGS] 



Page 1 of 1 



♦ NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use o£ this translation. 
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3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Translation done.] 
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